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Parallel Bus Debugging Tool 
Background of the Invention 

5 a. Field of the Invention 

The present invention pertains generally to testing of communications busses and 
more specifically to signal probing of communications busses with a multitude of signals. 

b. Description of the Background 

10 Parallel communication busses typically have a multitude of signal lines that are 

operable to send electrical signals between devices. It is often desirous to test one or 
more lines of the bus by using various electronic test devices such as a scope or meter. 
When testing a bus that comprises many signals, a technician may be required to 
disconnect and connect a probe for each individual signal. Some communication busses 

1 5 have in excess of sixty or more signals, causing the testing of each line of the bus to 
become time consuming and error prone. 

Direct probing of some communications busses may cause the performance of the 
bus to be disrupted or compromised. In such instances, the measurements taken may be 
skewed, distorted, or meaningless. Often, certain circuitry may be necessary to isolate 

20 the signals from the test equipment. 

Some communication busses use an adaptive filtering mechanism whereby a 
device on the bus sets specific filtering parameters to maximize the signal integrity at that 
particular point of the bus. In some instances, one or more devices on the bus may 
transmit a training signal that is received and used by the filter to set the adaptive filter 

25 parameters. Measurements may be desired with or without adaptive filtering operational. 

It would therefore be advantageous to provide a system and method for simply 
testing a multitude of signal lines on a parallel communication bus. It would be further 
advantageous to provide a system and method for testing a multitude of signal lines 
wherein adaptive filtering may be optionally used. 
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Summary of the Invention 

The present invention overcomes the disadvantages and limitations of previous 
5 solutions by providing a system and method for testing the signals on a parallel 

communication bus. A scope probe device is connected to the bus. The signals from the 
bus may be passively and actively filtered prior to a multiplexer. The multiplexer may be 
controlled by a variety of inputs. The output of the multiplexer is one or more probe 
points that may be connected to a measurement device. 

10 An embodiment of the present invention may comprise a switchable probe board 

for probing a parallel bus comprising: a connector adapted to connect into the parallel 
bus; a plurality of signal paths corresponding to individual signals of the parallel bus, 
each of the plurality of signal paths having a passive filter, and an adjustable filter circuit, 
the plurality of signal paths being electrically communicated to the connector; a switch 

15 matrix connected to each of the plurality of signal paths and having at least one output; 
and a controller adapted to configure the switch matrix to connect one of the plurality of 
signal paths to the at least one output, the controller having an input; wherein the 
switchable probe board is a single printed circuit board. 

Another embodiment of the present invention may comprise a method for probing 

20 a plurality of signals on a parallel bus comprising: providing a switchable probe board 
having a connector adapted to connect into the parallel bus, a plurality of signal paths 
corresponding to individual signals of the parallel bus, each of the plurality of signal 
paths having a passive filter, and an adjustable filter circuit, the plurality of signal paths 
being electrically communicated to the connector, a switch matrix connected to each of 

25 the plurality of signal paths and having at least one output, and a controller adapted to 
configure the switch matrix to connect one of the plurality of signal paths to the at least 
one output, the controller having an input, wherein the switchable probe board is a single 
printed circuit board; connecting the connector to the parallel bus; connecting a test 
device to the at least one output; causing the switch matrix to select a first of the plurality 

30 of signals to be connected to the at least one output by sending an input to the controller; 
measuring the first of the plurality of signals using the test device; causing the switch 
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matrix to select a second of the plurality of signals to be connected to the at least one 
output by sending an input to the controller; and measuring the second of the plurality of 
signals using the test device. 

Yet another embodiment of the present invention may comprise a switchable 
5 probe board for probing a parallel bus comprising: a first means for connecting to the 
parallel bus; a plurality of second means for preparing the signals in a fixed filter and an 
adjustable filter circuit, each of the plurality of second means corresponding to individual 
signals of the parallel bus, the plurality of second means being electrically communicated 
to the first means; a third means for probing a signal; a fourth means for selectively 

10 connecting one of the plurality of second means to the third means; and a fifth means for 
controlling the fourth means, the fifth means having an input; wherein the switchable 
probe board is a single printed circuit board. 

The advantages of the present invention are that testing of busses with high signal 
counts may be performed under various conditions, including active filtering, with a 

15 minimum of set up and, in some embodiments, in an automated or semi-automated 

fashion. Such a system can speed debugging time and provide a repeatable method for 
characterizing the performance of a bus. 



Brief Description of the Drawings 

In the drawings, 

20 FIGURE 1 is an illustration of an embodiment of the present invention showing a 

switchable probe system. 

FIGURE 2 is an illustration of an embodiment of the present invention showing a 
SCSI communication bus segment. 

FIGURE 3 is an illustration of an embodiment of the present invention showing a 
25 method for testing a parallel circuit. 

Detailed Description of the Invention 

Figure 1 illustrates an embodiment 100 of the present invention showing a 
switchable probe system. The switchable probe board 102 contains a parallel bus 
30 connector 104. The signals from the parallel bus connector 104 are routed through a 
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buffer 106, a programmable gain module 108, and into a switch matrix 1 10. The output 
of the switch matrix 1 10 are probe channels 1 12, 1 14, and 1 16. The switch matrix 110 
may be controlled by the user control 1 18. In some implementations, the user control 
118 may interface with a remote device 120. 
5 The embodiment 100 may be used to test a parallel bus such as a SCSI bus that 

has many parallel signals. Such busses may have 20 or more signals. As the number of 
signals increases, so too does the complexity of probing and measuring individual 
signals. Other embodiments may be developed for other parallel busses, such as the PCI 
bus or other parallel busses while keeping within the spirit and intent of the present 
10 invention. 

The signals may enter the board 102 through the parallel bus connector 104. The 
parallel bus connector 104 may be a standard connector that is used to engage a stub port 
or other connection onto the bus to be tested. For example, in an application using a 
SCSI bus, the connector 104 may be a standard SCSI connector that may be found on a 

15 standard SCSI device, such as a disk drive. 

The signals are sent through a buffer 106. The buffer 106 may be a passive or 
active set of components that are used to prepare the signals for testing. In some cases, 
the buffer 106 may have certain capacitance, impedance, and resistance characteristics 
such that the board 102 does not adversely affect the performance of the bus. In some 

20 instances, the buffer 106 may isolate the bus signals from the remaining circuitry on the 
board 102. Each application may have a specific set of electrical performance 
characteristics that may be determined by those skilled in the art. 

The programmable gain circuit 108 may be used in some applications to set a 
skew value based on a training pattern broadcast on the bus by other devices or for other 

25 programmable or settable signal processing characteristics. In essence, when a training 
pattern is broadcast, the device 102 may analyze the pattern and select appropriate values 
of the adjustable circuitry 108 to maximize performance by minimizing skew and 
reducing inter-symbol interference. Various methods for determining the optimum 
values are known in the art and may or may not be directly applicable to the specific 

30 embodiment contemplated. In some embodiments, the programmable filter and deskew 
circuit 108 may not be present or the functionality may be switched out of the circuit. In 
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still other embodiments, the user control 118 may be able to control the programmable 
filter and deskew circuit 108, including being able to read the values obtained by the 
circuit 108 after evaluation of the training patterns. In other embodiments, the 
programmable gain circuit 108 may comprise adjustable gain, filters, or other signal 
5 processing functions. 

The analog switch matrix 110 may connect any of the various signal lines from 
the parallel bus to the probe channels 1 12, 1 14, and 1 16. In some embodiments, only one 
probe channel 112 may be used, while in other embodiments, several probe channels may 
be implemented. 

10 The probe channels 1 12, 1 14, and 1 16 may be test points on the board 102 to 

which a test device may be connected, such as a logic analyzer, oscilloscope, volt meter, 
or other test device. Various mechanical configurations may be used by those skilled in 
the arts, depending on the test device, quality of signal, and other factors. 

The user control 118 may be various types of input by which the switch matrix 

15 110 may be controlled. In a very simple example, the user control 118 may be a set of 
dip switches. In other embodiments, the user control 118 may be a microprocessor that is 
able to automatically switch between input lines on a sequentially repeating basis. Such 
an embodiment may have a keypad and display mounted on the board 102. In still other 
embodiments, the user control 118 may be an interface to a remote device 120. Such an 

20 interface may be an EEEE-488, RS-232, Ethernet, or other interface. 

Figure 2 illustrates an embodiment 200 of the present invention showing a SCSI 
communication bus segment. The bus path 202 has terminators 204 and 218 at either 
end. Several stub connections 206, 208, and 210 may be provided along the bus segment 
202. Devices 212, 214, and 216 are connected directly into the bus segment 202. Device 

25 218 is connected to the bus path 202 through an enclosure 220. The switch board 222 
may be directly plugged into any of the stub connections 206, 208, or 210. Additionally, 
one of the devices 212, 214, 216, and 218 may be removed and replaced with the switch 
board 222 in order to test the connections at those points, if desired. 

The embodiment 200 is shown as a SCSI bus. The use of SCSI is only as an 

30 example of the principles of operation of the invention. The present invention may be 
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used with various other busses known in the art while keeping within the spirit and intent 
of the present invention. 

The switch board 222 may be used to evaluate connectedness and performance of 
the bus path 202 at various locations. In some cases, the bus performance may be 
5 different if the switch board 222 were plugged into the stub connector 206 as compared 
to the stub connector 210. The ease and simplicity of testing the bus path 202 with the 
switch board 222 may allow a technician or engineer to characterize the bus performance, 
debug problems on the bus, or for other uses. 

In cases where the devices on the bus are commonly disk drives, the mechanical 

10 configuration of the switch board 222 may be similar to that of a disk drive. For 

example, the size of the switch board 222 may be configured like that of a disk drive and 
mounting hardware may be attached to the circuit board so that the switch board 222 may 
be inserted and held in place using the same or similar guiding and mounting hardware as 
a disk drive. Such an embodiment has the benefit of enabling a bus path containing a 

1 5 plurality of disk drives to be checked readily and effectively. 

Figure 3 is an illustration of an embodiment 300 of the present invention showing 
a method for using a switch board. The process begins in block 302. The switch board is 
plugged into an available connector in block 304. If necessary, the training sequence 
may be performed on the bus in block 306. An input line is selected for testing in block 

20 308 and the switch matrix on the switch board is activated to connect the determined 

input line to the output line in block 310. The measurement is performed in block 312. If 
another line is to be tested in block 314, the process returns to block 308. If not, the 
process ends in block 316. 

The embodiment 300 illustrates a method by which one or more lines on a parallel 

25 bus may be tested using the switch board. In some cases, the selection of the appropriate 
input line may be done manually, such as setting a rotary switch or dip switch. In other 
cases, the determination of the line, the length of test, and other parameters may be 
programmed into the user controller of the switch board. In such cases, the board may be 
used to perform fully or semi- automated tests of a parallel bus. Such automated tests 

30 may quickly and efficiently test many or all of the signal lines of a bus in a short period 
of time, substantially saving time and increasing the repeatability and reliability of the 
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measurements. In cases where an automated test is performed, an automated test 
apparatus may be configured to simultaneously control the switch matrix and the 
measurement device. 

The foregoing description of the invention has been presented for purposes of 
5 illustration and description. It is not intended to be exhaustive or to limit the invention to 
the precise form disclosed, and other modifications and variations may be possible in 
light of the above teachings. The embodiment was chosen and described in order to best 
explain the principles of the invention and its practical application to thereby enable . 
others skilled in the art to best utilize the invention in various embodiments and various 
10 modifications as are suited to the particular use contemplated. It is intended that the 

appended claims be construed to include other alternative embodiments of the invention 
except insofar as limited by the prior art. 
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